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7.4 Properties of Logarithmic Functions

Obj: Students will be able o use the properties of logarithms to simplify
expressions.

Exponents Logarithms
m+Nn
Product Property (a)"lay = Q._l log, (men) = *‘l%bn
3, M .
X* X' X logg X = Ioget logy X
-N

Quotient Property i; =w log, (i:-J = lﬂ}bm_: ‘%bﬂ

Power Property a™y = _X__ log, m* = #l_%_b
j >
X Iogb log (a aeaqe

4 ogba

wyite log oneeL
Example 1: Write each logarithm as alsingle} logarithm. + % u?s

1) log,9@l0g, 3 = 2.) log,50log, 8 =

|Og q.3 = }qscﬂ '033 5§ -

3.) I0956259I095125- 4) log, 20@!0972—

g 482 = 0955 oy T = fog, O
5.) log, 16 +log, 10 = 6.) log,15Q)0g, 5 =

lags 110 = 1035 100 0953 = 1094
7. @@@. 8.) 5'@:’ 3log, y =

00, 2+ | g’ R, = |
05, 4 Sl B0l oy

1093 40y = 10g3 80 Iogl,, y?



7 riaciive Form K

Properties of Logarithms

(N
i
ohe log,
Write each expression as aogarithm‘
1. log; 9 + log; 24 2. log, 16° 3. 1ogy 7 -log 9

095 43 log, W0 g F
10q3 2l

4.log, &° 5. log, x - logs y 6.log 5 +log7

logs2768 g, % g3

Expand each logarithm. Simplify if possible.
7. log, 27x 8. Iog% 9. log, y*z*

2
10. logsé— 11. log;15xy 12. log8xz*
x



oo

7 4 riduviive

Properties of Logarithms

Write :ch expression as a single logarithm,

1. log, 4 +log, 3 2.log, 25 -log 5
Y A
4.5log, x=2log, x 5. log, 60@05:4 491024 x

&
‘U}-,X?: |(I]-1X ‘(gq 'E}Loi
logy 5

1 1
7.2logx—3logy 8. llc)gl'vk—logs——logz‘
2 3 4

~

3. log, élogz 250& 8
)
log,
loga § = logy l
6. log éog Bglog 6
i -
‘Og ]

9. log; 4x + 2 log: 5y



10.5log2—2log2 11.%iog3x4—%log3x AR AT o
- >

13. (log 3 — log 4) —log2 14. 5logx + 3 log ¥* 15. log, 3 - log, 6

VAP CALAL IURAL UL SULPILLY 11 PUSSIDIE,

22, log xpz 23, log, — 24, log6x*y
yz
- ) 2rst DX
25.log 7(3x—2) 26. log,j—— 27. log—
Sw 4y
2x’y

28. log, 5x7° 29. log s 30. log, (3xyz)?



Use the properties of logarithms to evaluate each expression.

44.log, 8 +log, 4 45. log,160 —1log, 5 46. log, 27 + log, 8

47. log, 14 -log, 2 48. log, 64 +2log, 2 49, %logs 162-log, 42

Properties of Logarithms

Expand each logarithm.
1) log (6 11) : 2) log (5-3)
51" 4y log (3-2°)
1 kit
3) log (1])

6
5) log — de H



8) log (a- b)’

%
7) log i
Y
x
ut 10) log —
9) log— y
v
\3/’—_ ' 12) log (x- }"Zz)
11) logNx-y-z
Condense each expression to a single logarithm.,
13) log 3 - Iog 8
) log og 14) 10§ 6

15) 4log 3 —4log 8 16) log 2 +log 11 +log 7

17) log 7 - 2log 12
) log g 18) 2log 7

19) 6log, u+6log, v 20) Inx-4In y



21) log, u—6log, v 22) log, u-Slog, v

23) 20log, u+5log, v 24) 4log, u—20log, v

Critical thinking questions:

25) 2(log 2x - log y) - (log 3 +2log 5) 26) log x - log 2

7.4 continued..

Obj: Students will be able to use the properties of logarithms fo simplify
expressions.

Exponential -Logarithmic log; b* = x

Inverse Properties bl = x

Example 1: Evaluate each expression.

a) log 5 = b.) 3%°=



You try:

1) log, 6" = 2) 5= =

3) 1205 = 4) log,, 10° =






